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Peat is an expensive, environmentally nonrenewable component of media used to 
grow woody ornamental trees. Leaf compost from the city of Bowling Green is an 
inexpensive renewable resource that was substituted for peat in soil-less container media. 
Seeds of three commercially important tree species, Koelreuteria paniculata 
(goldenraintree), Quercus alba (white oak), and Magnolia grandiflora (southern 
magnolia) were grown in 473 mL bottomless milk containers for 150 days, then repotted 
to 3785 mL pots for 90 days. Media ratios were 1:0, 3:1, 1:1, 1:3, and 0:1 parts 
commercial media to leaf compost from the Western Kentucky University Agricultural 
Research Center in Bowling Green, Kentucky. Destructive and nondestructive 
measurements were made at 90, 150, 210, and 240 days after planting (DAP). K. 
paniculata root weight, stem weight, leaf weight, leaf number, and stem height was 
higher at 90 DAP; stem and leaf growth increased at 210 DAP when grown in a media 
containing compost; thus it may be a good candidate for use in such a system. Q. alba 
growth was decreased by the addition of compost and does not appear to be a good 
candidate for proposed media. At 240 DAP, root weight decreased from 4.777g when 
grown in commercial media compared to 0.997g in leaf compost. Q. alba leaf number 
also decreased from 8.5 in commercial media to 0.5 with leaf compost. The results from 
vi 
M. grandiflora were mixed, and further classification is necessary. Media samples 
showed increased soil pH from 6.2 in the commercial mix to 8.5 in pure compost. 
Elevated pH and its associated availability of anions and cations likely was the greatest 
factor influencing growth of these trees. Economic analysis demonstrated that significant 
cost savings to the producer could be achieved by using compost as a media component. 
vii 
CHAPTER I 
INTRODUCTION 
Composting is the controlled biological process of decomposing organic matter. 
In most agricultural situations it is used to convert undesirable waste products into a 
highly usable resource. It has been utilized in agriculture throughout history as a soil 
amendment to improve soil fertility and tilth. To date, the earliest record of its use was 
found on clay tablets in Mesopotamia dating around 2700 B.C. (Stoffella and Kahn, 
2001). 
Organic waste products are classified as biosolids, green waste, municipal solid 
waste, food residues, and animal compost. Biosolids are treated and processed sewage 
sludge that are now banned from landfills in 23 states. Exacerbating the problem, states 
have reduced burning and land application of biosolids, creating an excess of organic 
wastes. The excess represents a potential opportunity. Facilities in California and 
Kentucky compost 90 to 100 tons of biosolids per day that are sold to nurseries, 
landscapers, and homeowners (Stoffella and Kahn, 2001). They are also used for soil 
blending, public works, parkland, athletic fields, and agriculture. Green waste is usually 
mixed with biosolids as a bulking agent that provides physical structure and a carbon 
source. Green waste includes lawn trimmings, tree and shrub branches, and leaves. 
Estimates indicate that about 75 million tons of green wastes are produced yearly (Hartz 
and Giannini, 1998). Like biosolids, it is also being banned from landfills. Municipal 
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solid waste (MSW) is considered to be trash and other wastes with 214 million tons 
produced in 1994 (Stoffella and Kahn, 2001). The increased popularity of MSW 
composting is a result of landfill bans. Food residuals consist of kitchen waste, out of 
date food, and organic industrial waste. They have a high potential for cost savings for 
nurseries, landscapers, and for agricultural needs because they are easily obtainable and 
are a cheaper alternative to peat and fertilizer. Food residual composting is the fastest 
growing industry in the U.S. and can be used to add moisture and nitrogen to the soil 
(Stoffella and Kahn, 2001). Berea College in Kentucky is using food residuals compost 
to amend garden soils and heat a greenhouse, using 95% less fuel (Clark and Law, 2000). 
There are many benefits from adding compost to soil. Compost can 
improve soil physically, chemically, and biologically (Alexander, 1996). It increases 
organic matter, tilth, water holding capacity, and cation exchange capacity (CEC). It is a 
slow-release fertilizer containing N, P, K, S, Ca, Mg, Fe, Zn, Cu, Mn, B, Mo, and Se. 
Compost improves plant vigor, shoot and root growth, and makes more drought resistant 
plants. It can reduce the cost for fertilizer and irrigation (Stoffella and Kahn, 2001). It 
reduces plant pathogens as effectively as fungicides when composted correctly (Hardy 
and Sivsithamparam, 1991; Hoitink et al., 1991; Ownley and Benson, 1991; Hoitink et 
al., 1993). Immature compost can be added to the soil surface to decrease weed 
germination (Stoffella and Kahn, 2001). Compost binds and decreases availability of 
heavy metals such as lead (Brown and Chaney, 2003), and accelerates the degradation of 
petroleum pollutants and pesticides. 
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Despite their advantages, there are several challenges of composting. 
Supplemental fertilization may be necessary and compost may contain high levels of 
soluble salts that decrease plant growth. Compaction can result in reduced pore space. 
Compost that contains toxic residuals may be phytotoxic to plants. There is also an 
increased risk of damage to seedlings by phytotoxic substances and soluble salts when 
high rates of compost are used. By-products of animal production are frequently spread 
onto fields as a fertilizer and soil amendment. 
Containerized plants make up 80% of nursery sales. The soil-less media in which 
plants are grown is composed of three main components: pine bark, peat, and sand. 
Frequently, at least 50% of the media consists of peat (Stofella and Kahn, 2001). Peat is 
the most expensive component of the media, so an acceptable substitute at a lower cost 
would greatly benefit nursery crop producers and ultimately consumers. The price of 
peat is around $88.00 /m3, and green waste compost is around $20.00/m3. Additionally, 
compost is a renewable resource and peat is not. Peat is harvested from bogs that require 
thousands of years to form. Peat bogs support unique species of plants and wildlife; thus 
harvesting destroys their habitat. 
Horticultural applications of compost in growing mixes include Benjamin Fig 
(.Ficus benjamina) successfully grown in peat mixed with 25% MSW compost (Siminis 
and Manios, 1990). Several species of annuals and woody plants grew best in 25 to 50% 
green waste compost (Burger et. al., 1997). When grown in 10, 15, and 20% of 
Technagro compost, several species of ornamental plants increased in growth (Hoitink, 
1997). Pine trees increased production with biosolids compost (Wang and Magesan, 
2003). The growth of arrowwood viburnum (Viburnum dentatum) and lilac (Syringa x 
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prestoniae) in compost was similar to peat medium (Evans and lies, 1997). Impatiens 
'Accent White' and petunias 'Aladdin Pink Morn' increased in growth as compost 
increased up to 30% and then decreased in growth from 60 to 100% compost (Moore, 
2004). 
Western Kentucky University receives leaves from the city of Bowling Green and 
composts them in windrows. A scarab aerator regularly turns the leaf compost mixing 
feedstocks, releasing gases and heat, and distributes water, nutrients, and 
microorganisms. The mature leaf compost is sold in bulk to landscapers and 
homeowners. 
The objective of this research is to determine the effect of compost on the growth 
of woody nursery crops and its potential economic impact on producers. 
CHAPTER III 
MATERIALS AND METHODS 
PLANT MATERIAL AND MEDIA COMPOSITION. Seeds were collected from five 
economically important tree species. The species were Acer saccharum (sugar maple), 
Cercis canadensis (eastern redbud), Koelreuteria paniculata (goldenraintree), Magnolia 
grandiflora (southern magnolia), and Quercus alba (white oak). A. saccharum seeds 
were stratified in a moist mixture of peat and sand for 84 days at 5°C. C. canadensis 
seeds were mechanically scarified and stratified for 8 weeks at 5°C. K. paniculata seeds 
were mechanically scarified and then stratified for 90 days at 5°C. M. grandiflora seeds 
were stratified for 140 days at 5°C. Q. alba seeds did not require scarification or 
stratification. Methods of overcoming dormancy were followed by those recommended 
by Dirr (1998). Seeds were germinated in situ in 473 mL waxed cardboard milk 
containers. Milk containers have been successfully used for tree propagation (Whitcomb, 
1994). The bottom of the container was open for air pruning the root tips. Root tips die 
as they grow into the air, causing them to branch, creating a more fibrous root system. Q. 
alba, K. paniculata, and M. grandiflora had 100% germination while C. canadensis and 
A. saccharum were discarded because of low germination rates. Five treatments of 
Barky Beaver Professional Growing Mix (3856 Clay Co. Hwy, Moss, TN 38575) (78% 
pine bark, 12% peat moss, 10% sand, and 3.63 kg lime per cubic yard) and leaf compost 
were utilized in the following ratios 1:0, 3:1, 1:1, 1:3, and 0:1. Seedlings were hand-
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watered as needed throughout the experiment. At 150 days after planting (DAP) the 
liners were repotted into 3785 mL containers using the same mediaxompost proportions. 
Osmocote 14-14-14 was topdressed on each container. 
PHYSICAL AND ELEMENTAL PROPERTIES OF MEDIA. Media samples from each 
treatment were taken 60 DAP and 240 DAP. Each sample was dried for 7 days and 
ground in a Dymo soil grinder to < 60 mesh. A&L Analytical Laboratories, Inc. (2790 
Whitten Rd. Memphis, TN 38133) evaluated the samples for soil pH, phosphorus (P), 
potassium (K), calcium (Ca), and magnesium (Mg), and cation exchange capacity (CEC). 
PLANT GROWTH AND DEVELOPMENT. Leaf number and plant height were 
measured at 90, 150, 210, and 240 DAP. At this time, the length of the longest root was 
measured. At harvest, 90, 150, 210, and 240 DAP, the leaves, stem, and roots were 
washed and oven dried for 4 days at 41°C. 
EXPERIMENTAL DESIGN AND STATISTICAL ANALYSIS. For each species, a 
randomized complete block experimental design was conducted with four blocks. Data 
was analyzed using ANOVA and means separated by Duncan's Multiple Range Test 
(SAS institute, inc., 1989). 
CHAPTER III 
RESULTS 
PHYSICAL, CHEMICAL, AND NUTRIENT CHARACTERISTICS OF THE MEDIA. A t 6 0 
DAP, there was a direct relationship between compost content and pH, CEC, P, K, Ca, 
and Mg. Compared to the 60 DAP sampling, the media at 240 DAP showed a decrease 
in pH, CEC, P, K, Ca, and Mg. 
Media samples at 60 DAP were analyzed, and pH was found to be significant (p < 
0.05) among soil treatments (Table 1). Treatment 5 was significantly higher than all 
other treatments with a pH of 8.5. Decreasing proportions of compost were related to a 
decrease in soil pH. The pH of treatment 1 was lowest at 6.2. A similar pH decrease was 
observed at the 240 DAP sampling date (Table 2). Media pH decreased as proportion of 
compost decreased (p < 0.05). However, the pH dropped for each treatment one-half to 
almost an entire magnitude at the later sampling date. 
Compost content was positively correlated with higher CEC and pH. At 60 and 
240 DAP, CEC (Table 1 and 2) increased with increasing compost (p <0.05). CEC 
values ranged from 18.1 meq/lOOg for treatment 1 to 69.8 meq/lOOg for treatment 5. At 
240 DAP, (Table 2) the lowest CEC was in treatment 1 with 16.3 meq/lOOg to 52.6 
meq/lOOg in treatment 5. . 
Phosphorus levels rose significantly with increasing proportions of compost with 
both the 60 and 240 DAP samples (Table 1 and 2) (p <0.05). Phosphorus at 60 DAP 
(Table 1) ranged from 69.0 ppm for treatment 1 to 329.0 ppm in treatment 5. At 240 
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Table 1. Physical, chemical, and nutrient characteristics of media 60 DAP. 
Treatment 
Media 
Ratioz 
(BB:CT) pH 
CEC 
(meq/lOOg) 
P 
(PPM) 
K 
(PPM) 
Ca 
(PPM) 
Mg 
(PPM) 
1 1:0 6.2 dy 18.1 e 69.0 e x 443.7 c 2274.0 e 742.0 d 
2 3:1 7.4 c 29.3 d 138.3 d 582.7 c 5424.0 d 843.0 c 
3 1:1 7.7 be 42.6 c 208.3 c 880.0 b 8399.0 c 958.0 b 
4 1:3 8.0 b 56.6 b 280.0 b 947.7 ab 11627.7 b 1097.3 a 
5 0:1 8.5 a 69.8 a 329.0 a 1158.3 a 14783.7 a 1122.7 a 
zBB=Barky Beaver and CT=leaf compost from WKU Compost Research Facility. 
yMeans within the same column followed by the same letter are not significantly different according to Duncan's Multiple Range Test 
(P < 0.05). 
"Suggested media nutrient values for P = 15-50 ppm, K = 100-200 ppm, Ca = 400-8000, Mg = 75-1000 ppm (Smith and Gilliam, 
1979). 
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Table 2. Physical, chemical, and nutrient characteristics of media 240 DAP. 
Treatment 
Media 
Ratio2 
(BB:CT) PH 
CEC 
(meq/lOOg) 
P 
(PPM) 
K 
(PPM) 
Ca 
(PPM) 
Mg 
(PPM) 
1 1:0 5.8 d y 16.3 e 146.0 d x 406.7 c 2188.7 e 447.0 d 
2 3:1 6.6 c 29.0 b 296.3 c 566.3 b 5301.3 d 655.3 c 
3 1:1 7.2 b 37.0 c 378.3 b 624.3 b 7481.7 c 763.0 be 
4 1:3 7.5 a 44.3 b 382.3 b 671.3 b 9188.7 b 830.0 ab 
5 0:1 7.6 a 53.6 a 530.7 a 786.0 a 11352.0 a 904.0 a 
zBB=Barky Beaver and CT=leaf compost from WKU Compost Research Facility. 
yMeans within the same column followed by the same letter are not significantly different according to Duncan's Multiple Range Test 
(P < 0.05). 
"Suggested media nutrient values for P = 15-50 ppm, K = 100-200 ppm, Ca = 400-8000, Mg = 75-1000 ppm (Smith and Gilliam, 
1979). 
vo 
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DAP, phosphorus (Table 2) was lowest (p < 0.05) in treatment 1 at 146.0 ppm and 
the highest in treatment 5 with 530.7 ppm. Potassium levels were significantly (p < 0.05) 
greater with higher compost proportions at both the 60 and 240 DAP sampling dates 
(Table 1 and 2). At 60 DAP (Table 1), treatments ranged from 443.7 ppm in treatment 
lto treatment 5 with 1158.3 ppm. Potassium levels at 240 DAP (Table 2) ranged from 
treatment 1 at 406.7 ppm to 786.0 in treatment 5. Calcium was significantly greater as 
the proportions of compost increased at both the 60 DAP and 240 DAP sampling dates 
(Table 1 and 2) (p < 0.05). At 60 DAP, the lowest value was 2274.0 ppm in treatment 
land the highest was 14783.7 ppm in treatment 5. At 240 DAP, calcium (Table 2) was 
significant (p < 0.05) ranging from 2188.7 ppm in treatment 1 to 11352.0 ppm in 
treatment 5. Magnesium was significantly increased as compost increased at both 
sampling dates (Table 1 and 2) (p < 0.05). At 60 DAP (Table 1), treatment 1 was at 
742.0 ppm but increased to 1122.7 ppm in treatment 5. Magnesium at 240 DAP (Table 
2) was lowest in treatment 1 at 447.0 ppm and highest at 904.0 ppm. 
MEDIA INFLUENCE ON K. PANICULUATA. Early growth of K. paniculuata (Table 3) 
was significantly increased (p < 0.05) with increased amounts of compost. Root weight, 
stem weight, leaf weight, leaf number, and root length were significantly increased at 
higher compost levels. However, stem height was not significant. Stem and leaf growth 
were significantly increased (p < 0.05) at 210 DAP (Table 5). Treatment 4 produced the 
greatest growth. There was no significant difference found between treatments at 150 
DAP (Table 4) and 240 DAP (Table 6). 
MEDIA INFLUENCE ON Q. ALBA. There was no significant difference (p < 0 . 0 5 ) 
among treatments at 90 DAP (Table 7). At 150 DAP (Table 8), leaf number in Q. alba 
Table 4. Media influence ON K. paniculata 150 DAP. 
Oven-dry Weight (g) 
Treatment 
Media 
Ratio2 
(BB:CT) Root Stem Leaf Leaf Number 
Stem Height 
(cm) 
Root Length 
(cm) 
1 1:0 0.13350 cy 0.05850 b 0.07625 c 2.25 c 4.78 a 18.57 abc 
2 3:1 0.12475 c 0.08500 ab 0.10700 c 2.13 c 5.08 a 19.38 ab 
3 1:1 0.12150 c 0.06200b 0.09200 c 2.25 c 5.08 a 17.93 be 
4 1:3 0.22825 b 0.08775ab 0.17675 b 3.50 b 5.89 a 17.30 c 
5 0:1 0.34250 a 0.10725a 0.38550 a 4.50 a 5.41 a 20.17 a 
zBB=Barky Beaver and CT=leaf compost from WKU Compost Research Facility. 
yMeans within the same column followed by the same letter are not significantly different according to Duncan's Multiple Range Test 
(P < 0.05). 
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was significantly greater in treatment 1. Leaf number in treatment 4 was significantly 
less than other treatments (p < 0.05). Root length and stem height were significantly 
greater in treatment 1 (Table 8). At 210 DAP (Table 9), stem weight, leaf weight, stem 
height, and leaf number were greatest in treatment l(p < 0.05). At 240 DAP, all plant 
attributes were greatest (p < 0.05) when compost was minimized or absent (Table 10). 
Leaf number was decreased seventeen-fold from 8.5 in treatment 1 to 0.5 in treatment 5. 
MEDIA INFLUENCE ON M. GRANDIFLORA. At 9 0 DAP, leaf weight and leaf number 
(Table 11) were significantly greater (p < 0.05) in treatment 4. Stem weight was also 
significantly greater at 90 DAP for treatments 3 and 4. There was no difference found 
between treatments at 150 (Table 12) and 210 DAP (Table 13). However, at 240 DAP 
(Table 14), treatment 1 was significantly greater for stem weights, leaf number, root 
length, and stem height. I observed some leaf drop after transplanting at 150 DAP. 
Table 4. Media influence ON K. paniculata 150 DAP. 
Oven-dry Weight (g) 
Treatment 
Media 
Ratio2 
(BB:CT) Root Stem Leaf Leaf Number 
Stem Height 
(cm) 
Root Length 
(cm) 
1 1:0 0.7215 ay 0.2325 a 0.9223 a 8.50 a 6.50 a 18.57 a 
2 3:1 0.5875 a 0.1573 a 0.6860 a 7.00 a 6.68 a 18.26 a 
3 1:1 0.9413 a 0.2983 a 1.5823 a 10.00 a 10.01 a 17.78 a 
4 1:3 1.3153 a 0.2753 a 1.6125 a 12.00 a 9.37 a 15.57 a 
5 0:1 0.9398 a 0.2405 a 1.3698 a 10.00 a 11.43 a 16.51 a 
zBB=Barky Beaver and CT=leaf compost from WKU Compost Research Facility. 
yMeans within the same column followed by the same letter are not significantly different according to Duncan's Multiple Range Test 
(P < 0.05). 
Table 4. Media influence ON K. paniculata 150 DAP. 
Oven-dry Weight (g) 
Treatment 
Media 
Ratio2 
(BB:CT) Root Stem Leaf Leaf Number 
Stem Height 
(cm) 
Root Length 
(cm) 
1 1:0 2.081 cy 0.5420 b 4.729 be 21.00 b 14.61 ab 30.18 a 
2 3:1 2.733 be 0.5283 b 3.161 c 17.75 b 12.85 b 33.50 a 
3 1:1 7.748 a 1.6905 a 9.589 ab 27.75 a 21.11 ab 33.50 a 
4 1:3 6.953 ab 1.7388 a 11.094 a 26.75 a 22.23 a 33.66 a 
5 0:1 4.926 abc 0.7958 ab 5.095 be 19.75 b 16.36 ab 35.71 a 
zBB=Barky Beaver and CT=leaf compost from WKU Compost Research Facility. 
yMeans within the same column followed by the same letter are not significantly different according to Duncan's Multiple Range Test 
(P < 0.05). 
Table 4. Media influence ON K. paniculata 150 DAP. 
Oven-dry Weight (g) 
Treatment 
Media 
Ratioz 
(BB:CT) Root Stem Leaf Leaf Number 
Stem Height 
(cm) 
Root Length 
(cm) 
1 1:0 4.788 ay 1.029 b 4.639 a 20.25 a 46.36 a 32.87 a 
2 3:1 6.731 a 1.397 b 4.678 a 21.25 a 43.18 a 28.75 ab 
3 1:1 11.734 a 3.382 ab 10.346 a 23.00 a 53.67 a 30.02 ab 
4 1:3 16.110a 5.328 a 11.513 a 21.00 a 42.24 a 18.75 b 
5 0:1 7.632 a 1.837b 7.380 a 21.50 a 46.69 a 29.06 ab 
zBB=Barky Beaver and CT=leaf compost from WKU Compost Research Facility. 
yMeans within the same column followed by the same letter are not significantly different according to Duncan's Multiple Range Test 
(P < 0.05). 
Table 10. Media influence on Q. alba 240 DAP. 
Oven-dry Weight (g) 
Treatment 
Media 
Ratioz 
(BB:CT) Root Stem Leaf Leaf Number 
Stem Height 
(cm) 
Root Length 
(cm) 
1 1:0 1.1565 ay 0.22325 a 0.2893 a 4.25 a 8.74 ab 16.03 a 
2 3:1 1.4708 a 0.16775 a 0.4078 a 3.75 a 10.80 a 20.02 a 
3 1:1 0.6010 a 0.07350 a 0.1688 a 3.50 a 6.20 b 19.84 a 
4 1:3 0.8130 a 0.14525 a 0.3115 a 4.75 a 8.41 ab 21.44 a 
5 0:1 0.7718 a 0.15275 a 0.2148 a 3.50 a 6.83 ab 20.47 a 
zBB=Barky Beaver and CT=leaf compost from WKU Compost Research Facility. 
yMeans within the same column followed by the same letter are not significantly different according to Duncan's Multiple Range Test 
(P < 0.05). 
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Table 10. Media influence on Q. alba 240 DAP. 
Oven-dry Weight (g) 
Treatment 
Media 
Ratio2 
(BB:CT) Root Stem Leaf Leaf Number 
Stem Height 
(cm) 
Root Length 
(cm) 
1 1:0 2.1273 ay 0.30200 a 1.0950 a 9.50 a 12.85 a 26.19 a 
2 3:1 2.1425 a 0.16625 a 0.6040 ab 6.25 b 9.04 b 20.17 b 
3 1:1 1.7120 a 0.20150 a 0.4075 b 4.50 b 9.04 b 21.92 ab 
4 1:3 1.4593 a 0.21925 a 0.4678 b 4.25 b 10.31 ab 18.75 b 
5 0:1 2.0368 a 0.16350 a 0.6480 b 5.50 b 9.86 ab 17.15 b 
zBB=Barky Beaver and CT=leaf compost from WKU Compost Research Facility. 
yMeans within the same column followed by the same letter are not significantly different according to Duncan's Multiple Range Test 
(P < 0.05). 
Table 10. Media influence on Q. alba 240 DAP. 
Oven-dry Weight (g) 
Treatment 
Media 
Ratio2 
(BB:CT) Root Stem Leaf Leaf Number 
Stem Height 
(cm) 
Root Length 
(cm) 
1 1:0 4.212 ay 0.7648 a 1.6058 a 9.25 a 14.03 a 30.96 a 
2 3:1 3.598 a 0.4243 b 0.8223 ab 9.5 a 10.31 b 25.25 a 
3 1:1 1.602 a 0.2103 b 0.2995 b 3.5 ab 9.04 b 22.56 a 
4 1:3 1.986 a 0.2235 b 0.5503 b 6.0 ab 8.59 b 26.52 a 
5 0:1 1.322 a 0.1740 b 0.1798 b 2.25 b 7.62 b 21.11 a 
zBB=Barky Beaver and CT=leaf compost from WKU Compost Research Facility. 
yMeans within the same column followed by the same letter are not significantly different according to Duncan's Multiple 
Range Test (P < 0.05). 
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Table 10. Media influence on Q. alba 240 DAP. 
Oven-dry Weight (g) 
Treatment 
Media 
Ratioz 
(BB:CT) Root Stem Leaf Leaf Number 
Stem Height 
(cm) 
Root Length 
(cm) 
1 1:0 4.777 ay 0.5670 ab 0.5670 ab 8.5 a 10.95 a 32.23 a 
2 3:1 4.418 a 0.6720 a 0.6720 a 6.0 ab 13.03 a 33.99 a 
3 1:1 3.032 ab 0.3645 abc 0.3645 abc 3.5 be 9.22 ab 25.40 ab 
4 1:3 1.423 b 0.1650 be 0.1650 be 2.5 cd 9.52 ab 20.80 be 
5 0:1 0.997 b 0.1175 c 0.1175 c 0.5 d 5.23 b 13.03 c 
zBB=Barky Beaver and CT=leaf compost from WKU Compost Research Facility. 
yMeans within the same column followed by the same letter are not significantly different according to Duncan's Multiple Range Test 
(P < 0.05). 
Table 12. Media influence on M. grandiflora 150 DAP. 
Oven-dry Weight (g) 
Treatment 
Media 
Ratio2 
(BB:CT) Root Stem Leaf Leaf Number 
Stem Height 
(cm) 
Root Length 
(cm) 
1 1:0 0.10250 aby 0.02925 ab 0.16625 b 6.00 b 5.56 ab 18.42 a 
2 3:1 0.07775 ab 0.02050 b 0.13925 b 5.50 b 4.78 b 17.48 a 
3 1:1 0.08175 ab 0.03425 a 0.18250 b 5.75 b 5.72 ab 17.30 a 
4 1:3 0.11950 a 0.03275 a 0.35100 a 7.00 a 6.20 a 17.15 a 
5 0:1 0.05625 b 0.02800 ab 0.13625 b 5.00 b 4.93 ab 16.03 a 
zBB=Barky Beaver and CT=leaf compost from WKU Compost Research Facility. 
yMeans within the same column followed by the same letter are not significantly different according to Duncan's Multiple Range Test 
(P < 0.05). 
Table 12. Media influence on M. grandiflora 150 DAP. 
Oven-dry Weight (g) 
Treatment 
Media 
Ratio2 
(BB:CT) Root Stem Leaf Leaf Number 
Stem Height 
(cm) 
Root Length 
(cm) 
1 1:0 0.29275 ay 0.07975 a 0.5770 ab 8.00 a 6.83 a 21.29 ab 
2 3:1 0.31575 a 0.07975 a 0.4620 b 8.00 a 6.35 a 22.23 a 
3 1:1 0.37375 a 0.12925 a 0.8748 a 9.50 a 8.41 a 19.53 abc 
4 1:3 0.37350 a 0.11025 a 0.7643 ab 8.75 a 7.77 a 18.57 be 
5 0:1 0.26250 a 0.10700 a 0.7943 ab 9.25 a 8.41 a 17.15 c 
zBB=Barky Beaver and CT=leaf compost from WKU Compost Research Facility. 
yMeans within the same column followed by the same letter are not significantly different according to Duncan's Multiple Range Test 
(P < 0.05). 
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Table 13. Media Influence onM. grandiflora 210 DAP. 
Oven-dry Weight (g) 
Treatment 
Media 
Ratio2 
(BB:CT) Root Stem Leaf Leaf Number 
Stem Height 
(cm) 
Root Length 
(cm) 
1 1:0 1.0548 ay 0.36400 a 1.1225 a 10.25 a 11.28 a 31.27 a 
2 3:1 0.5480 ab 0.20150 a 0.5390 a 9.50 ab 8.41 b 31.45 a 
3 1:1 0.6173 ab 0.24675 a 0.6560 a 8.25 ab 8.59 b 29.36 ab 
4 1:3 0.4228 b 0.22175 a 0.5565 a 8.00 b 8.26 b 22.71 ab 
5 0:1 0.3360 b 0.27250 a 0.7448 a 6.75 ab 9.37 ab 19.84 b 
zBB=Barky Beaver and CT=leaf compost from WKU Compost Research Facility. 
yMeans within the same column followed by the same letter are not significantly different according to Duncan's Multiple Range Test 
(P < 0.05). 
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Table 12. MEDIA INFLUENCE ON M. grandiflora 150 D A P . 
Oven-dry Weight (g) 
Treatment 
Media 
Ratioz 
(BB:CT) Root Stem Leaf Leaf Number 
Stem Height 
(cm) 
Root Length 
(cm) 
1 1:0 0.9838 ay 0.39400 a 1.1760 a 10.25 a 12.40 a 35.56 a 
2 3:1 0.7028 ab 0.21650 be 0.5055 ab 6.50 be 7.95 b 31.60 ab 
3 1:1 0.9858 a 0.33100 ab 1.1975 a 9.00 ab 8.89 b 30.81 ab 
4 1:3 0.2045 b 0.13200 c 0.3510 b 5.00 c 6.35 b 15.24 c 
5 0:1 0.3993 ab 0.22600 be 0.6893 ab 7.25 abc 9.22 ab 22.07 be 
zBB=Barky Beaver and CT=leaf compost from WKU Compost Research Facility. 
yMeans within the same column followed by the same letter are not significantly different according to Duncan's Multiple Range Test 
(P < 0.05). 
to UJ 
CHAPTER III 
DISCUSSION 
pH, CEC, P, K, Ca, and Mg were increased as a direct result of increasing 
compost levels in the media. Similar results were found with bedding plants grown in 
various ratios of Canadian sphagnum peat moss and compost consisting of biosolids and 
green waste (Moore, 2004). Schupp (2001) found that apple pomace compost added to 
freshly planted apple trees increased soil pH, CEC, P, K, Ca, and Mg. In my study, the 
reduction of pH, CEC, P, K, Ca, and Mg found at 240 DAP compared to 90 DAP was 
likely due to the decomposition of the organic component of the media (Gilfillen, 
personal communication). 
There were no detrimental effects to K. paniculuata with the addition of compost 
as a component of media. The lack of detrimental effects are most likely due to its being 
a generalist that transplants well, is adaptable to most soils, tolerant of drought, heat, 
wind, and alkaline soils (Dirr, 1998; Balok, 2002). Additionally, it is considered to have 
the ability to withstand saline soils (Appleton, et. al., 2003). Therefore, I believe K. 
paniculuata is a good candidate for utilizing compost in nursery production due to its 
tolerance and adaptability. 
In Q. alba, elevated levels of compost had an inverse relationship with its growth. 
Q. alba grew significantly less in pure compost compared to pure Barky Beaver despite 
high levels of OM, CEC, and nutrients in all treatments. I believe the high pH of the 
compost played a significant role in the diminished growth of Q. alba. It prefers soils 
with a pH between 5.5 and 6.5 (Dirr, 1998) and is commonly affected by leaf chlorosis in 
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alkaline soils. As pH increases, many nutrients become unavailable, especially zinc, iron, 
magnesium, and manganese. Alkaline soils have been shown to create iron deficiencies 
(Shaughnessy and Polomski, 1999) and manganese deficiencies in Q. alba (Messenger, 
1986). Deficiency symptoms are quite similar and include chlorosis of younger leaves, 
leaves smaller than normal, marginal leaf necrosis, infected older leaves, reddish brown 
leaf color, leaf drop, and stunted growth. Chlorosis in iron-deficient plants affects 
younger leaves first, while symptoms of manganese could be exhibited in younger or 
older leaves (Dykstra and Sabourin, 2003). Although iron and manganese were not 
directly tested in this study, it has been shown that analyses of these nutrients in nursery 
mixes detect the unavailable forms, giving false readings ((Dykstra and Sabourin, 2003). 
However, the symptoms for iron and manganese deficiency were visually noted in Q. 
alba from 120 DAP to 240 DAP. Decreased growth was not observed early in the study 
because the cotyledons remained intake providing the necessary nutrients for growth. 
Detrimental effects of high pH extend beyond nutrient availability. Phytophthora spp. 
were more harmful to plants at elevated pH (Schmitthenner and Canady, 1983). The 
possibility of high soluble salts in compost cannot be ruled out as being detrimental to the 
growth of Q. alba. However, Q. alba has been found to be tolerant of saline soils 
(Appleton et. al., 2003). 
The results of M. grandiflora in this study were ambiguous regarding the effect of 
compost on its growth. Elevated levels of compost appear to have a neutral or slightly 
negative influence on growth. Any negative influence on growth could be attributed to 
the high pH of compost considering that magnolias are sensitive to iron deficiency 
(Dykstra and Sabourin, 2003). M. grandiflora is also tolerant of saline soils (Appleton et. 
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al., 2 0 0 3 ) , so it is not plausible that high soluble salts in compost negatively affected 
growth. The leaves dropping after transplanting 150 DAP commonly occurs in M. 
grandiflora and is due to transplant shock (Dirr, 1 9 9 8 ) . 
This experiment could be further refined by growing the trees in media that has 
been separated into more distinct components. To further elucidate the negative effects 
of compost on Q. alba, the media pH should be decreased. Also, removing the 
cotyledons would give insight into the effects of compost on the early growth of this 
species. K. paniculuata, Q. alba, and M. grandiflora should be studied utilizing leaf 
compost mixed with other commercial media, such as Pro-mix and Fafard. Additionally, 
leaf compost could be researched using plant species that are tolerant of alkaline soils, 
such as Acer spp. (Maple, except Japanese), Fagus spp. (Beech), Crataegus spp. 
(Hawthorn), Berber is spp. (Barberry), buxus spp. (Boxwood), Clematis spp., and Sedum 
spp. Also, there are many woody and herbaceous perennials and bedding plants that have 
not been evaluated for utilizing compost as a component of the growing medium. 
CHAPTER III 
ECONOMIC FEASIBILITY 
The economic feasibility of utilizing compost as a media component for woody 
nursery crops is the ultimate determining factor for its adoption by growers. The prices 
of individual media components (Table 15) were determined and were used to calculate 
the cost of each media ratio. Barky Beaver Professional Growing Mix (Table 16) is 
$15.53 per cubic yard. For example Treatment 2 (Table 16) would cost a producer 
$13.68 per cubic yard and treatment 3 (Table 16) is $11.83 per 0.76 cubic meters. The 
most economical mix is the leaf compost from Western Kentucky University; it is $8.13 
per 0.76 cubic meters, which is almost half the cost of combining components for pure 
Barky Beaver (Table 16). 
K. paniculata, as stated previously, would be a good candidate for utilizing 
compost in nursery production, not only because of increased growth with additions of 
compost but also the significant reduction of production costs by doing so. Despite 
media ratios including compost being cheaper than Barky Beaver, Q. alba is not a good 
candidate due to the detrimental effects on growth. However, measures may be taken to 
decrease the pH of compost by adding sulphur or allowing leaf compost to mature longer. 
Adding pH reducers would increase the cost of media ratios, but not to the extent of pure 
Barky Beaver. With the decrease of pH in compost amended media, growth of Q. alba 
has the possibility of improving, creating the potential for savings. M. grandiflora was 
shown to have neutral or slightly negative growth effects with elevated levels of compost. 
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Sulphur may be used to decrease the pH or the leaf compost could be allowed to mature 
longer, possibly eliminating the negative effects on growth. As with Q. alba, the addition 
of pH decreasing products would increase the cost of blending the media ratios, but not as 
much as it would cost to blend components for pure Barky Beaver. Thus the indication 
that the addition of compost in nursery media to produce M. grandiflora would be 
economically feasible. 
Table 15. Cost of media components 
Media Components 
% Used in Barky Beaver Premium Growing Mix 
(per 0.76 cubic meters) 
Component Price ($) 
(per 0.76 cubic meters) 
PBZ 78 12.09 
PM 12 1.14 
SD 10 1.50 
LM 3.63 (kg) 0.80 
CT 0 8.13 
zPB=shredded pine bark, PM=peat moss, SD=sand, LM=lime, CT=leaf compost from Western Kentucky University. 
N> 
VD 
Table 16. Proportion and cost of media ratios used in study. 
Treatment 
Media Ratio2 
(BB:CT) 
Media Components 
(per 0.76 cubic meters) 
Price ($) 
(per 0.76 cubic meters) 
Savings ($) 
(per 0.76 cubic meters) 
PBy PM SD LM CT 
(%) (%) (%) (kg) (%) 
1 1:0 78 12 10 3.63 0 15.53 0.00 
2 3:1 59 9 7 2.72 25 13.68 1.85 
3 1:1 39 6 5 1.81 50 11.83 3.70 
4 1:3 20 3 2 0.91 75 10.18 5.35 
5 0:1 0 0 0 0 100 8.13 7.40 
zBB=Barky Beaver and CT=leaf compost from Western Kentucky University Compost Research Facility. 
yPB=shredded pine bark, PM=peat moss, SD=sand, LM=lime, CT=leaf compost from WKU. 
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